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(54) ILLUMINATOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an illuminator which is 
reduced in power consumption, long in service life and low in 
operating temperature by providing a light source having plural 
arrays of a light emitting devices and an illumination equalizing 
means for equalizing the light emitted by the light source. 
SOLUTION: A light source 202 has a flat array of the light- 
emitting devices 204. The illumination equalizing means has a 
flat light distribution lens array 206 and a light converging lens 
210. The light distribution lens array 206 is provided with 
many lenses 208, and the optical axis of the light-emitting 
device 204 is matched with that of a corresponding light 
distributing lens 208. The intermediate part of the light 
distributing lens 208 is formed of a negative lens, and the 
intensity of the light emitted by the light-emitting device 204 
along the optical axis is distributed to the edge part of a light 
valve 212, such as a liquid crystal display. The edge part of 
the light distributing lens 208 is made as a positive lens and 
the light emitted by the edge part of the light- emitting device 
204 is diverged, namely, bent of a small angle. Nonuniform 

light emitted by the light-emitting device 204 is rearrayed as a uniform light and is redistributed. 
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a&sr-f**^ u- p., «Mtajy-<;v7 

U^&0JMfW*?V7®*ftt>i -srfcSCkfcfc 

ak?.*»Miiz!eswua* 

*MQT?fcttJK'bTtt*J; £&HjCTS35fe830) 

mfc**¥tt»£*rrs <t 5 ££E U V 2 
ifc«©kateai'*«fc ;"s#r*cfc*«a.fcir*iM 

* c fc k t »m.a usets 

CSIM S] ±ig*«E U R y < -m=F 

C k *Wa k 1 511* is 3|rlE«;<M£S* 
[SIM 7 J ±ie3feiBB»*«fcS7 Jl/ U T 

* c t * w« fc r *a *« 3 iziesi <d»b. 

#«Uft0*#4>*4 * 0)#|Zfcl*Tl** L k k T 

*»m 1 izieao)$*g. 

CsftM 10] ±K*3E UV^Z)i7 U^JbUV^T 

& * c k £**a t 11 8 cD^s* 

[Sfc#S 1 1 ] ±s23fc£E U V * n 1 =7 7 * - * 
C»#JS 1,2] JJ5*£E UV* Tfc 

* c k s tsa k r sia #js 8 izses . 

CUM 1.3] ±ieB^^ft^^^y^7 4 V >\ 

±s£5S3feK® 0)7 U >f 6>6£ £ ft*:* £A# * it *A« 
EBk ; ?tk^5- v««*fcj8ififc ; ±5£/3ffikliH& 

« u 

ft*tu ti«-A«IB^6A»Lfc*^Raa./<5-V 



.cmiji i 43 ±iek«ttflp^ .5 - ■ sur * c k 

(SIM is] iE'eta../^- Vtf±EA«ffi^6± 
fcTSSIM 1 3|zl£30)$SE. 

«ilfc7 U>f lzJ:yfe«fi*4i/i:«dSk ; ±E 

a.k; ^r^cfc^iakr?»i$#3fPiiz52e(D« 
a. 

k ^kr^if*^ r 7 |zi£»a«fi. 

. cat*« 19] ±ie«^»^«»a)ft«d)3feii3^ uv 

^4«r*Ck€»«kT*St*«i 7|zge«o«S. 

CSIM2 03 ±ie««<D*ttauv^7 U^WbU 

^TM'C k€«» fc«SIM 1 9 lzSeS(DKS» 
IZI2«<J)KS* 

c is# j§ 2 2 ] ± ieps^ *s^ft *a ^$iz % 

k»20)4Sfi^k^^U AO, ±se&5fc*IE<Di 

ur & y. ±ie» 1 a)«SKdS3PtJC?-^^5S5fe«®iz 
oiz^-^rtjy. to)3tfti'J^^®ra)3tk trfeii 

^ ±ie^ 2 0).igg5^ IZJ&K ^ tl* <t 3 iztt o 
fcK«^7^Py K7U^k ;'J>^^ftJSro)^^^ 
r^>ctdiz±gfi^a)^7^p^Kictt\?tiWJCr^ 

CSt*xg2 3] ±EUV^tf7 u*^uv^r«*c 
k k^^SiT#ip 2 2 |Zi£80)3Sg, 

r*Ck fcT*»M 2 2 IZESQ1SB. 
[»M2 5] ±ie#««a)^ : 77Pv K0)»1 0)48 
29/)5^IS««0)^7^P v H 0)»2 (D«b2?0)7^- * * 
7Jry*«J'7/t-* a7^T^Ck^akr^IJ 
*JB2 2|ZgE«0)«©, 

9-A^B«K 0){77 7 P y K 0)55 2 0*329 0)7 /<- ? 3. 

7k^u^o)7/^^a7^r^ck^t§akr^ 

£IM22|ZlE»a)KS. 
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C^#2 7-3 jSmt^Mtt 

q »i - 9 1: ; r * e t sura fc t*ps 

«»fcr*S**jfi 2 7 ir£tii<j)KS. 
crnm 2-9.] jEAmtron:*** jwft?4 hv< 

± 0)7 U -< ft> 656* tvfc* £Alt £t!*A It 

EE fc ; a«L/tft- V««*fcj£ffi'fc ; ±se«ffifcttE& 

u 

±£Aitffi6> * Alt Ltefc tf±ses*a. Aft - v iz j| y a 

3L*tk AltQS Alt L^3fed5^agLA5- V 

*vfc*wa.k T*a*«2 7izE«oaas # 

Ca*Jp 3 0] ±£rtvftS* h A*JMflEI=*5- 

«S fc *fta.fc 2 9 uses <mm. 

t*»H3U ilgiffl./<.ft-V.d5±SBA«JBd>6± 
ieSltt3MBIZfe^ o ttt. <?IZ»S8 L T L>* C fc 5*3 ft 
tr ^5*152 sines OSS* 

CI«3jtJ5 3 2 ] ±KP.SW*S*ft*&d55IIZ. 

±izx*#mo)i^\z : tt\ : £t\tt&TZ>& , &<j)iyz* 
; ««CfcS«lftkT*S**iB2 7|zSES 

[&#J5 3 33 ±sett^Hft)a»<T)ti«a)$tltXgH uv 
*££T*Cfc£tf»fcr*I33£«53 2|rseS<J>£®. 

Itflfifc, »Bfc5J^*Cfc«OT*fcT*SM»S3 3 
iz£Sa>«S. 

v l t %m. k r 3 3 uses o>$sa # 

■*efcjfe«fat"r^»*iH3 2izgeso)K©* 
c-»#ia 3 73 u v;w«ffr *»*aa« 

r *cfc %m traiim 2 7 izseao)Ks. 
IWWae] itt±o>R*M0aiJ&ti, uv* 

izmjb lti** ct *&afc r**»*iji2 7 izeaoa 

a. 

[»*>g 3 9] ■jjB.flttqv^-ftOTfe 1 
±IEi/4»fitRftS±se«3fel:-A^7Uyft-©tttBIZ 

teg u \z-l*7Vv fttf vvvommzn 



[miR4o] ±em&3VM-fttfKiz. aaoxs 

*lf-£*7»J*.3fc: llo.i/e»Hil:»L 
±Efp*£- t>ft #A«$felZtf UTtSS Lfcft 

aTSlMz¥fi}ZE^*«> ±£# 1/25811*565 Alt 

u y 3 ofeffi izfis r * c t *«a fc r $#*m 2 7 iz 
sescoss. 

ta*«4i) rbmbizisiit. 

«»<»«3^E<D7M£«;tte^fc ; /tvft5-f K 

±E*iffid>6 IB 2 ti fc3te*±EPSW3*fc* S^AIt # 
t!*Altffifc, 

t t>ie*T«» t^±ffliz js t^r±seAitooiiij«s * fcfc 

£ffi&C> Cft fc ttStf ffla>«:£flo fc , 

±£AitaBfc ttJEWfliiz«ta u. ±see££Biii4is *n 
tsi#«4 2] ±se«*Kad5»3feft-<^-» ; , ^« 

R*fty.«-F. U-V-ftJf*-F, ^^ttai^Y^ 

»atT.^g»*?fi4 1 izsao^a* 

CSJ5*JS4 3] fi3fe3VA-ft«lZ«ilfcCfcS« 

afcr*s»*ifi4 1 i=ssso)^s. 

Ciit#Jfi4 43 ±K«*qv/i-ftOTlz, aa<Di 
±se 1 / 4 j6^*JS6i±Se^3t kf- U v 5 0)WffilZ 

^aa*t'-/,^7Uvfttf^tfft»«izie 
n*tu ss#(i*e- A^7Uvftdi»ar%«3fet:- 
A ^7 u -v 5izw L7-fift*»«iir * c fc t 

4 3|zieSia)^S. 

ca#ifi4s] ±iE«*3VM-ft^aiz, «jgt<j)(fl 

±Efli*.e- Z*a7U 5 ftiAltpfelzW Urtfi^ Ufcft 
ai-HUIz^filzKfiJ* t). ±£# i/2»«tRASA« 

u v 5 otiffi irfia r * c t hi a k r « 4 3 iz 
ieso^a* 

CSjJ*«4 6] ±52RBW«0*ft*«dS3EIZ, 7U-<t 

Lr±sej&KaB±izxiizes ittm&mKvMm 
i/>^fcaa©bv^k»r*ck€«afcT*w# 
«4i iz»rai©«a. 

csjf#xp 4 7 ] ±ie#ti«o)3fe««ai u v^tf □ y ^c- 
Mi« i> yz v&z c i: s»a fc r ^>II*jp 4 eiziesi 

C»#»B-4 8 3 ±Se#»i«0)3titK5ii UV^tfKlZ. - 

5!io>*ittauv^€wr*cfc 3 6»afc«a*iB4 6 
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vataic kstna ttzu&a 4 6 irfigoga. 

rSKTOSIk; £5ttfeSii«T*J;3|Z3o<0£^ 

v±lzfcS;?*^&& u V2 k ; e 
ca*is 5 2 3 ±ie££fi»a tm\z % 
[afta 5.3 ] ±sesia^ jsi¥ &m 4vq4voz 

V h O - C k*.»« k V«l#ip| 5 2 list* 

[ffttffi 5 5 ] V- * V yUPf* 3 V h Q - 7 65 5 

oizseBoasa* 

Miitift#M^feA«>*i= aiiti>* c k em k 

k ; SK2Lv<S - V««";tfc«ffifc.; ±£jgaB kttfittilJ 
0>££Sk ; -tEAJHffl.k tt£tt§Ja>S#Efflffik ; £ 



fc»2<WB9fc*«U fl^ K"*«S0)1 ^>k«(5L 

ray* ±iE»ifl)4»iw«jcr*±E»3fcKai=ifi«- 
urea UTL*TH8^a*6 3i= 
tt?r*y. t©*^*<cft«ro)*k urea* 

tu ±ISJS 2 <D&96>£ *S- l=tt£ * ti* Jt 3 II *t> 
**3ir±KWW>*5ytPy Hi* ft* 

» (J) U V U V* 7 U-f k ; ±IE«K ?7 X P 

s&Me*«xa*«k ; «r^ck*»afcr* 
«#j&5 -oizeaomi. 

Cooo 1 3 

l=n'u «IZ. ^Y^7U^lzfilfflr^as^^sizKlt 

[00 023 

ctt*<DKW3 tK«o)ttinatttt«a£fi^ttAfi 

*4it*kL»d«A*««ai- -*Ttt. *S%)Bffct 
tf*< % JS;Slc«*fcL*3*:j&*«T*. 
»^r, c*i6o)3feSBittS!a«tfibSttk*i3 0)*«iw 

[00 0 33 Sia£®2tt2^9S^<0?«*iJ)PaWK 

a«?y. n 1 tt*@«siFSS.5, 41 s, 583^ 
aidHm#ti.tiuaaa>a»B?ft«. »t o>uv^ 

7U 2O»t;»2 0)UV^^l"<«S» (^fVy^U 

-5) 3o$ffi*Lr5tiffii os«o*ftu ^S^-r^ 
7U (LCD) 3fe#4 0±IZ3fe5Bil 0€ftjKT4. H 

2tt*SWSf*4, 65 6, 5 6 2^aC/|a)3g5, 6 3 
4, 7 O4^^ffla|Zr^^^/zftSrKS<D«B|0T ! 
ft 3. 95*0? K«S«25R^UV^35«ttfflU 

r*3Ki o«*s*fbu ^ty^h (lcd) * 
#4 b±iz3feiffii p«ttcir^ iiiRc^2izirrii 

^0)7-^7V7^1 1 o k Lrftjmrit*. 
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C pd 0 4] 

Cooos] A^^^W^iJ-voHWft* 

. tt@a2 0ttL^b3 0-f V* (fcSO. 8^L7 6, 

4 < ; & o T; 3tas t***«¥S Ltsua he a * au * 

0>3feH5 1*£± 6? < *7 M U - V iZififfl * 
COO 06] 

C oq 07 ] *3iW0)fJ<Di Afc . Sfesffilz *ft 

C0008] *£9]0)ft!!d)Bttli % BftJM«tt«tlffi 

&afi» 6* * *vfc* i*«D*ft*j£ iz jt y mxit *ft 
SfflttLEDSft**. «D*ft^«H4:**9*ftir 

■*ft*ii.«tJBT^j:tiit*» cftiz-utTtt, j?i 
Ll*»a)»s?ftjiii53N«. smttSftMKJE 

y ; Afl3fc£M y 0 5 4-M*Jb iZB&fcfiP t % 

coo io] gg|- 0)^a)<H3fe3tfl) 

ffl««*Mfl)3telCaC»T*(B3fe»JW«WT*»' *ft 
fit, :»W!0|EK'WSA'^. 

C.oo 1.1] 

IJma>fta<D»tt] *KWtt3tejB!i: 4 *fcj!P6ig*ft 
(LED). «!5g*3-f * 



- K (6 led) , If — tf — 5f-f ^— K (ld) ^3fe 

•.KB;(EL)., ttBtttt? <^7M (FED) % i^RS 
■fttt*3V7"(CCEL).^k«Ct6SrS^ IS* 
gfi (Wfcy/VfJl) &>&£*ft/b5^«^lzaK*ft 

^»*fttofcttt**|Z^*ftTLCD tt 
£3*<D LCDS tt»g£<D DM DX tt^iS^ 0) L C D) 

oM».«#±i=tte>«u os«s*if>r<5»» »e?ft 
at.. Pst^ffciNStt*g£ i;va wuh lttosai* 

**WBWT*^ Sfctt. M*95<f M*Jlrl=J;y 
[00 12] 5EIZ, ^0)3fe#ttlOO)^0>fg5fe5feO) 

[oo 1 3] S6 i d^*fl)feai 

psra?(S2oott3teafi2 0 2t, P.swtg*ft^ai:«e 
*3ffi2O2.tt»*afia2O4 0)iFffltt7U-f«r- 

U PS.W»ft«tt¥«tt3fe«KUV^7 1.^20 6 
tv *WfcUV^2 1 0 5fe^S2UV^^U 
^20.6tt£|-^lR<DUvi?20 8$«^ K^RS2 
0 4 <D*ttttttft T*£&e 1/ 2 0 8 0)3fe« fc fitt 

*8*:hfc3fc£3te#2 1 2|ZttflSr*fc*l=flE«*tl 

COO 1 4] £*«fil**«0*3te«MT*O)T, ^0)5fe 

fcfiiu «*«jad^***ifc*€5te«ieuv^20 8 
Atf«i3Gauv^2 i oiictyis^ftr^ijiiscoa 
y r**. 

coo 1 s] @4tt-tflo>5e3feKS2 0 4ac;3t^6eu 

V^2 08^T, st^ffi UVX2O80)4>EKPdtta 

uv^r»y, »*«a2o-4d>6»**ifc*a)3fettiz 

)Sd5$JStt3fe#2 1 20>«?P(riiftUnd) iZjfaTZ. 9t 

^fie uvxs o 8.<M*di*jE u -v^BPfe jcy*j»d w% 
m v& y . »*ks 2 o 4 ossps* e>» 

Coo 1 6] X3e' lv^7 Ke o 6 MXfirE IV 
^2o-8di6o)3fett3feiRauv^2 1 osay, ±»a> 

LCD3fe^±lZ»^ft> Iftfcft, tte#ft«. 

r, ttK^tttft to l cd*#±j:wi:«K dft 5. 
C O 0.1 7] S5tt@3|ZiSTP^8S(DffiIE««iTi 
T. *dKUV^7U-f 2O60)3fe^KUV^2O8tt 

«««ftiz>a-DT«ajgttizfiew*ft, m4iz^Lft:J: 
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*|ZfcL*l>** #3fe«fiUV^2 0 8(J)3fe»2p8ott 
3fe#2 1 2 0*6 A Afcfr *P . *£ * A &4>*;S&i - 

2 O 4 SET *3fc2S 2 0 2 0)7 P 7 < - * 
t* 3t^E U-y * 7 U -< 2 O 6 <J)7 P 7 -T ~ )h Iz&tt UT 

* 56 » « W*^*ttB5WWfit*k M ttSffc.* ft 

4iVifV^*^T^:£i>.T.*&' 7 u*#V>;?iz 

ftOAT- ^P.?f7<-'***? (H.O.E) >Zli*3fe¥ 
£S ( Jjrf f U - (b irvar y) fc*$|g) 0)*O S&i2 U V X 

3t¥t>V;*tt*P777 <-53^0)fc(J)i:r^Ci:d5r 
-m3fe¥«iatt3t*0iff0)JllIR^S^|zS^< 
^■-f ? P«*K>Sia?ftRtf q v tf a- 3Ht«|z J:>J»M 

*«v 2^0)*i^r^3feO)*^il5flr^^«(S) Xtt 
COO 19] (^*J) a>h*tt3feSlfi=6fflL^tf. 

COO 20] »2 0)^JSfia)^ 
©6tt*»^O)SS2 0>|gJS|(D«ffi^T. MvC?7-fh 

C O 0 2 1 3 tt3&Bi 3 0 2 fcP3tE«D$ft*&3 

1 O i: £ST ^ 3 O 2 ttU 7 |Z,inT 5£3fc$lg 3 O 
6 d)7 M S «D*ft* « 3 . i 0 ttlStt y 0 

7>h/i*iif«rr*. #*fb*&ii*jftE3 i2t, 

««aS3:'l.'4 IBB-3-i.8fc,..A«ffl3.1 2kttfijfe* 
ttilDflfiB 3 1 efcS^T*. j|jffl3 1 6tt*iffi3 0 2d> 
%&$t\tt&*&tt$i*%$.3-*mt%. J*£B3 1 4 

ttii8xi«9izisrj:3tt»a^5-v«r*. 

CiO O 2 2 ] ptP5*S*ft*«3 1 0 0MB .3 1 4l*3fc£ 
*Jfc3 1 O^AJt.Lfci: 3fettlSffi3 1 4&tf£j&ffi 

3i8|z^£*ftizj5it;*tK Zft%cM&&m 
Z>. &tfBmoi 40)3fegU<$- V/^AIf Lfcfc^ * 
l*3tfLU £flfffi3 1 8£5>Lr?fc#3 2 0|Zf£&*:h 



COO 2 33 «'3«S^**n^^!EW3iJRtt8E»- 
XM93. 1 elzMi tfc*tti!!IEB3 1 elziCJ Lfc 
*£#*sfc£ad?*kaizi* A*«fi3i 20)is< 

T-«ffi3 1 4ft>*ffi;S**fc3fcttfflffi3 16U)ifi<7i5 
EB3'1 4&Z&&2fttz%<t:V>\*$K&mZm Utttft 
K$*£U 08. 9 0)J:dlZ£lt^^/i:»a/^-V 

ftJ£.i«*5M*S*/Hffl|z5?]tidlz. aa^s 

-vttAiffi^OTiz^^^rd<?iza« (e$b) a 

C00 243 ^ffi3 1 4±0)»ELM5-V0)aH|ZJ: 

r^#3 2o±izjftsat\^ 
to 0:2 3] Sli : lffi3 1 6IZAi!L^5felt3fe5ffi0)a 

3\ -ffl0)3felbya*a3 30fiJ»,«ffi3 1 8±|Z^fi 
gt^&3 30ttUV^7U>f^T^ 3feOXa*a3 3 

COO 27] ^0)^ffi0)^3IIZfe^rtt> «8«0)MvO 

fl)«t3yizP.awwft*«.kLr«JB*^. »10)S 
^^75^?'>^^i4rft^<:tAiT^^ nttim 

S IZAOX r , S5 2 0)9gffi(D^. iZftl* Ttlflt * ft $93® 

Coo 283 SS30)^ffia)^.^ 
3fe#A5R .^^0)^3t3feO)^ L 6>S^A C t ft5 x= 5 

<cmB^ A«3t0)¥^<j)^L^«fflr?r, 
coo 293 @i itt*p£wo)»30)se»0)jgs^ 

k«*WlzttHUT«*. MfiD^* : Ftt3fe#3 2 0i: 
Rimktft 3 10 fc.0)S iz^iS T*fi3fc q V/ w 5 

4 10:t»^ ttltt v *#.3;2 065a^AtlttL^tt. 
3fe#320|Zfco TSf S T ^^5^ 0)«3fe3felZS» # 
tl; t0)fc^. 3fesffi)!)^5e*t\fc3feS+^lZ«fflr? 

C00303 11*3^-514 1 ottt0)-ffi!za&l?/b 
1/4^J54 1 4k v a»<Bfl)«*t:-A^7Uv5. 

4 1 2 fc*«T - A ^7 (J V 5 4 1 2 ItW 

^r^i/4^tfi4 1 4±iz^7tf^0)^.rtesr 

^ KSr*(i3te-A^7Uv54i 2ttSLMZfift 

izfie^ij^^^ 

C 0031 3 %Z<»&m<»tefflZtilsT)&<<tz<£o\Z. 
5fe3S3 02d>^»tl^ftiAltEB3 1 2S5>Lr.B5W 
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"«WfcjMS3 i O Itzt 3. &tt£Efi3 1 4 

£tiMB : 3 1 4*&ft><3- vKAkUfcfc 
& fcttStfLU tt£ffi3 1 8£ft LTfc#3 2 0|Zfc 

a *tv*» aaafett p«3fe&4 2-o-aef s<i&&4 2 2 

C00 32] fc#tfp|SBfcfc42oa)*sai:JAfc^ 

"•«*i=-;a77u ^4 i'e;^ ? Tinr«saL*« 

^«3^4 2 0fc S.tefe*4 22 dzaSI**V.*« Pf« 

fcifc* 2 61* ^ 7 U v 0 fctfifl u r&#3 2 d± 

|ZffiE**V*tt S<l3fc*4 22tt2^<D»l«r^«3fe 

e-&a?y?*4-i2i=*yj6»*ti*. i/4sss 
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